Abstract. Poly (2-aminothiazole) was synthesized by chemical oxidative polymerization of 2-aminothiazole, through selecting the appropriate reaction medium and simply modulating reaction parameters such as reaction time, temperature and oxidant concentrations, the chemical structure, product yield and the thermal stability of PAT are facilely optimized. Structural analysis of the polymer was carried out by FT-IR and UV-VIS spectroscopies. Yield was calculated using gravimetric method. Thermal properties were studied by TGA.
Introduction
Polymers with conjugated structure have attracted considerable interest in the past few decades. Because of their actual and potential applications in different technical fields, such as lithium ion battery, electro chromic materials, corrosion protection and sensors [1] [2] [3] [4] . Some conventional polymers, such as polythiophene [5] , polypyrrole [6] and polyaniline [4] have been extensively studied. Synthesis and characterization of novel conductive polymer material can enlarge the diversity with special properties.
Thiazole is a five-membered heteroaromatic compound, containing nitrogen, sulfur heteroatoms. It was favored by the majority of researchers because of its thermal stability and excellent conductivity properties, 2-aminothiazole (AT), since the introduction of the amino group, it had a lower oxidation potential and higher chemical reactivity, chemical oxidative polymerization is easier to conduct compared to thiazide. Due to its special chemical, electronic structure, AT can be involved in a variety of biochemical reactions, it has good functions such as bactericidal, anti-inflammatory, anti-viral, anti-corrosion, heavy metal ion adsorption and so on [7] . It can be anticipated, these superior performance of AT can be improved through functional group content increased after the polymerization. Apart from this, Poly (2-aminothiazole) (PAT) will has superior optical, electrical properties with the formation of a large π-conjugated structure. So PAT will become a kind of new organic polymer material transcend traditional conductive polymers.
PAT can be synthesized by chemical and electrochemical method [8] [9] . The chemical polymerization technique is very useful for obtaining large amounts of the polymer, while the electrochemical synthesis technique is more suitable for gaining smooth polymers. It has been reported dehydrogenation synthesis of poly (2-aminothiazole) by the electrochemical oxidation polymerization method. However, the product is entirely dependent on the electrode area and the yield is low so that large-scale synthesis is difficult. Compared with the electrochemical oxidation, chemical oxidation method is simple, mild, high yield, low energy consumption, easy to promote mass production, more effective to avoiding the shortcomings of electrochemical polymerization.
Experimental
AT monomer was dissolved in 10 ml solvents. FeCl 3 as an oxidant was dissolved in corresponding solvents. The amount of the FeCl 3 was added drop wise to the monomer solution. Control the reaction temperature, the reaction was stirred for a certain time. The resulting product was filtered, washed, and dried.
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FT-IR spectra were recorded on a Spectrum 100 FT-IR spectrometer using KBr pellets. Absorption spectra were measured using a Lambda 750 UV-vis spectrophotometer in DMSO. Thermogravimetric analyses (TGA) of the samples were conducted in N 2 at a heating rate of 10 °C/min from room temperature to 600 °C using a Perkin-Elmer Pyris 1 TGA apparatus.
Results and Discussion
Several representative oxidant species potentials (ORPs) was reported to be selected to optimize the polymerization with different standard oxidation reduction, including NaClO (
This article select oxidant with minimum ORPs for exploratory. In order to select a suitable solvent serves as the reaction medium, the solubility of the monomers and oxidant in different solvents were test. In methanol, ethanol, acetone, nitromethane, both monomer and oxidant can dissolve simultaneously. It means that with the help of these solvents, contacting of oxidants and monomer in the molecular level can be achieved to ensure that the reaction proceed sufficiently, so that these solvents meet the necessary conditions of the reaction medium. -1 are attributed to the asymmetric and symmetric N-H stretching of the -NH 2 group in AT, respectively. These two bands turned to a single broad band at 3476, 3502, 3486, 3468cm -1 in methanol, acetone, ethanol, and nitromethane respectively, assigned to N-H stretching. It indicated the oxidation of -NH 2 and formation of -N (H) -linkages between the 2AT rings.
System color and products shape changed during the reaction as shown in Table1. In nitromethane, the amounts of the product is more and the color is darker, it also intensely precipitate in the bottom of the bottle. This shows that it is more beneficial to polymerization and separate when nitromethane is the solvent.
The reaction time and temperature are two important parameters for the synthesis of PAT, they closely related to the performance of the reaction product. In general, as the reaction temperature increased, the reaction time will be shortened, but it is not conducive to the improvement of the molecular weight and distribution. However, reducing the temperature is not beneficial to improve the yield of the polymerization, and if the reaction time was too long, the molecular chain has been formed will be degraded in the oxidizing environment. In addition, the amount of the oxidant also affect the progress of the reaction. Table 1 In this section, the yield of polymerization as shown in Figure 3 , with the increasing of reaction time and temperature, the yield was increased. It suggested that, a suitable increasing of the reaction temperature and the time will be beneficial to the synthesis of the polymer. Considering the safety of solvent in high temperature and description of Figure 3 , the study extended reaction times when the reaction condition is 70℃. Figure 4 shows the presence of automatic acceleration process. It is due to that the hindered the movement of long. However, monomer is relatively small, so the increase of the viscosity cannot hinder polymerization of the monomers. As the reaction continues, the presence of excess oxidant, and the oxygen in the air will cause over-oxidation, the long-chain structure is destroyed, cracked into smaller molecular, polymers will dissolve in the solvent and lost during filtration when the temperature is high.
Thermal stability of the product has a great influence on the application. As shown in figure5 and figure 6, relative to monomers, the thermal stability of polymers have significantly improved, and char yield are greatly enhanced. Furthermore, initial decomposition temperature was 282℃ at 24h,it improved to 306 ℃ at 48h, it indicated that with the increasing of reaction time, the thermal stability of the polymer getting better ( Fig.5) . , and the char yield was 50.7%, 62.7%, 68.3% respectively when the reaction temperature was 50℃, 60℃, 70℃ (Fig.7) . This suggests that increasing the reaction temperature is also conducive to improve the thermal stability of the product effectively.
Thus, through the rational design of experiments, the appropriate reaction conditions will severely affect the performance and efficiency of the polymeric products.
Conclusions
In summary, in this paper, PAT were successfully synthesized by chemical oxidative polymerization method using the FeCI3 dissolved in nitromethane. The structures of the polymers were clarified by FT-IR, UV-VIS, when the reaction condition was 70℃, 48h, the yield and thermal stability shows satisfactory results.
